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MFTHOD OF QPERATiNG A WIRELES S SERVICE 

This invention relates to operation of a wireless service, in particular a service 
which can be broadcast to its users. The particular ejcampies described below relate 
to second genet^on (2G) mobile phone systems, but the principle of this invention is 
equally applicable to any system in which data can be broadcast to users over a 
wireless networit. whether using 2©, S"* generation (3G) or any other existing or future 
network system. 

For some existing mobfle sendees, there is a requirement to count the number 
of usere Interested in receiving a notified multimedia broadcastfmulticast seroice 
(MBiyflS), and also to count clustering of these users around the base transoefver 
station (BTS). In MBMS it has been proposed that counting of users Interested in a 
sen/ice is done, in order to determine the most efficient way to deliver the date to the 
users. The delivery may be either by a point to multipoint (ptm) bearer, or on a nonnal 
point to point (p\p) bearer as used in general packet radio service (GPRS) today. 

This simplistfc approach does not provide an efficient way to measure the 
distance of a mobile station (MS) from the BTS. and hence gives no Indication of the 
power level required to provide an acceptable delivery. There are methods by which 
individual mobile stations communicating with a base station can modify the power 
level of the base station transmission, so that the minimum necessary power is used. 
These involve the base station rsdudng lie transmission power in succes^/e iterations 
until the mobile slatton no longer receives an acceptable signal, then Increasing the 
power just enough to communicate again. This method would be entirely 
Inappropriate for a potential broadcast scenario, as all the resources wotMd be taken 
up in d^rminlng the power level and none in actually communicating. 

In accordance with the present inventton, a method of operating a mobile 
wireless sen/Ice comprises causing a networic controller to broadcast to all mobile 
stations In a cell an offer of senrfoe; requesting from each mobile statton an indication 
of Interest in the offered sennce; receiving from each interested mobile station data 
enabling the position or received signal quality of each mobile station within the ceH to 
be detennlned: analysing the arr^gement of interested mobHes in one or more 
predefined areas; and instructing each interested mobile which is out of range of a 
subsequent broadcast transmission to request a point to point channel to receive the 



service. 
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As an example, consider the situation shown in Figure 1. wliere users are 
randomly distributed around the BTS marlced by X. If the majority of users are in area 
A then less power would be needed for a ptm bearer than if the maj'orfly of the usere 
were in either area B or C. If a base station controller (BSC) provides the ptm bearer 
in only region A, then an indication needs to be sent to all MS in regions B and C that 
they should requ^ a pip bearer for the MSR/IS session. Cuirreht pracftce is sirifipiy to 
broadcast at full power if the number of Interested MS's in a ceil are deemed sufficient 

to use broadcast mode at all. 

The present Invention provides a mechanism for the MS in the c^l interested, in 
MBMS io respond to the MBMS notification In a quick and efficient manner and for the 
BTS to dstemiine suitable mechanisms for communication with Interested iWS's. For 
example, the MS could use the random access channel (RACH), the packet random 
access chann^ (PRACH) or the proposed MBMS random access channel (MRACH) 
toglcal channels to respond to the MBMS notification. When the MBMS notification is 
sent in a ceH, addltlonai signalling Instructs the MS to provide infonnation to assist the 
BTS in detemilning the distance of the MS from the BTS within the sector/cell and so 
to determine the communication mechanism to be used. 

The count indication message includes a list of values which will be used In tMs 
calculation and an associated bit pattern. Tne bit pattern sent in the notif ication 
message will correspond to received quality/power levels In the MS. and allowws the MS 
to indicate the radio quality ft Is receiving in the cell. The BSC can set these to be any 
value which is useful in calculating the location of MS, but In the example below we 
use RX_LEV and RXJQUAU two well ioiown GPRS power parameters. 

Upon receiving this notfication/count indication, the MS responds to the BSS, 
indicating that it wants to receive a given sen^ioe. This Indication of service may be 
explicit and provide a unique identification of the required service or ImpKdt by having 
only one outstanding notif Icallon/counting request at one time. The MS should also 
respond Indicating the values of the received power levels using the bit pattern 
provided In tfie counting to allow the BSC to use an algorithm to detemilne whether 
ptm or ptp ^ouW be used, and at what powaf level a ptm bearer sfiould be sent (i.s. 
to reach all MS In area A above with a ptm bearer, and then provide a ptp bearer to all 
other MS in areas B and 0). The advantage of this is that unlll^e a Wantet broadcast. 

* _ 

the chances of Interfering with transmissions in an adjacent cell are reduced. Only in 
those cases where the number of MS present In the cell is sufficient for a broadcast 
and those.MS are well spread over the full area of the cell will full power be needed. 
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There may still be occasions when this happens and coincides with a sinnflar situation 
in a neighbouring cell, so giving rise to a reduction in quality, but less often. 

The BSC will receive a number of responses from many mobiles, and each vwll 
contain an indication of the service required and the received power/quality levels. 
This Infonnation is then used in the BSC to calculate the prefen^ed ptm channel usage. 

As an example sequence of events tiie foltowing can be considered. 

1. Count mcScaikm sent 

The message sent from the base station system (BSS) In the cell in order to determine 
the need or not for a ptm or number of ptp MBMS bearers may contein fhe following.- 

- An indicatiort that a respcHisa Is required 

- A servlDd identify 

- A Ifet of received powets/recelved quality In tfie MS and associated bitmaps 
for the response on the MRACH (as an example. R>CLEV and RX_QUAL are used 

. hers, tHJt others could t^e used) 

The FIXJ-EV (received power level) tells the BTS the received power at the 
MS, whereas the RX^QUAL provides an approximation of the canier to inteifece ratio 
(C/l) received at the MS. 

2. -nie MS r9^)ond&on a random acioess (4wnn^ indicaling the various p^-ameters 

TBcpjeStBd A? noifftoaticwi mes^^ 

The more sophisticated the request for Information, the more likely It Is that the 
MRACH will have to be used for the response message. The RX_LEV arid R)CQUAL 
are both 3 bits In length, and hence the resulting combination of response could 
require up to 64 different responses. This can be managed in 6 bits, leaving 5 bits for 
the response indication on the MRACH if an 1 1 bit access burst is used. See Figure 2 
for a possible implementation of the 1 1 bit access burst where the first 5 bits are fixed 
and used to Indicate notification response. 

Also, the BTS may provide the timing advance parameters to the BSS entity 
managing MBMS, Timing advance (TA) values may be calculated by the BTS upon 
receipt of an uplink (UL) message and give the network an indication of the distance 
of the MS from the BT& The BTS would need to provide this Infomiatldn to the BSS 
for the BSS to Include tfie TA in Ite calculations. 

3. BSS csdoulates ptm or pp 

Any and all of the received values may be fed into an Implementation specific 
algorithm in order to allow the operator to take into account the full operating 
environment before choosing 1o provide a ptm ia^eajBOiCJUiipber of ptp bearers.or 
combination for the delivery of MBMS. 
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4. Assignment 

The BSS uses the codes received fn the responses indicating the RXJ-EV 
and RX_QUAL) to indicate to each group of MS that they should use a ptp or ptm 
bearer. For example, all MS with an F?X_LEV Ngher than a given value should us© 
the ptm channel, and those with the R)eLEV below a certain value should use a ptp 
channel. 

It should be noted that the specific values provided herein are an example of 
possible parameters that may be used in the detemiinatton of the need for a single 
ptm or a number of ptp bearers, or a combination of both. 

In Rgure 3, the BSS sends a count Indication message (step 1) to a plurality of 
• mobne stations. TWs message contains measurement values and conesponding 
bitmaps for response. Each MS sends a response (step 2) containing a short sendee 
ID of 5 bits and power Indication bitmaps of 6 bits. The BSS calculates timing advance 
for all responses (step 3). pnavldes timing advances and responses from ail MS's to 
the BTS (step 4) and calculates a prefemed distribution of ptm and ptp bearers (step 
5). The BSS then sends a message (step 6) rs provision of ptm bearers (a list of 
power Indication bitmaps which should use the ptm bearer) and also sends a message 
(step 7) re indication of use of ptp bearers (a Hst of power indication bitmaps which 
should use the ptp bearer). 



Rgura 1 Cell layout with three area& for MBMS algorithm 
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Figure 2 11 bit MRACH access burst 
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